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S S - ABSTRACT The red-sided garter snake, Thamnophis sirtalis parietalis, is a prominent member of the
local snake fauna at the Fitch Natural History Reservation and has been a subject of field study over
the past 53 years. Although several publications in whole or in part, have been devoted to this species,
some aspects of its ecology have remained poorly known; some of these are dealt with in the present
paper. Herein, I discuss the range of variation in color and pattern, and compare the frequencies of
pattern types in males and females; I also compare the sexes with each other and with immatures in
their ecological traits including vagility and their fidelity to specific locations. Comparison of feeding
records show major differences in food habits between the sexes and between young and adults. A
northern population of this same subspecies in the Interlake Region in Manitoba, Canada, is com-
pared behaviorally with the Kansas population on the basis of recent studies.
Key words; Dorsolateral area; Funnel trap; Intersquamal color; Probability of capture; Thamnophis sirtalis
parietalis.
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INTRODUCTION
The common garter snake, Thamnophis sirtalis, is eco-
logically important and geographically widespread; it oc-
curs throughout most of the United States (except the arid
southwestern one-fourth) and in the southern half of
Canada (Ruthven, 1908). A large amount of literature ex-
ists regarding its local occurrence, identification, and in-
teractions with other species (Fitch, 1980). It is in fact one
of the best known of North American snakes. The recent
book by Rossman et al. (1996) summarizes much informa-
tion concerning the species. My acquaintance with the spe-
cies began with studies of the west coast garter snakes at
the University of California's Museum of Vertebrate Zool-
ogy in the 1930s. (Fitch, 1941). With my becoming the first
superintendent of the University of Kansas Natural His-
tory Reservation in 1948, 1 had opportunity to study a lo-
cal population of the red-sided garter snake {ThamnopJiis
sirtalis parietalis) and subsequently published an ecologi-
cal study on that snake (Fitch, 1965). In that study the popu-
lation on the Reservation was compared with that in
Harvey County State Park, 140 miles to the southwest; geo-
graphic variation over the entire range was discussed, and
the two local populations were compared with respect to
habitat, temperature relationships, food habits, breeding.
growth, movements, defense and escape, natural enemies,
parasites, composition of the population and numbers. In
my synthesis of a Kansas snake community (Fitch, 1999), 1
presented data on the common garter snake dealing with
traits of the species, behavior, size relationships, pattern
types, tail functions, spatial relationships, kinds of prey,
reproduction, growth, numbers, and geographic differen-
tiation. Since that study was completed, three more sea-
sons of field work on garter snakes have been finished.
The present report deals with aspects of the ecology not
undertaken or adequately treated in previous publications,
to describe in detail the color pattern phases and their in-
cidence in a large sample, and to compare the sexes with
each other and with immatures in their ecological traits.
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MATERIALS AND METHODS
Garter snakes were captured in wire funnel traps, or
by hand from beneath shelters, both metal and wooden,
and these contrasting techniques were used on different
areas. Data routinely recorded from each snake captured
included sex, snout-vent length, tail length, color and
markings, and stomach contents. Color pattern was de-
scribed with special attention to the vertebral stripe, the
dark dorsolateral area, and the series of pale intersquamal
marks on the body. Lincoln Index censuses were made from
time to time on relatively small and discrete areas of in-
tensive study. Each census was based on two consecutive
sampling periods; the ratio of marked snakes (from the
first sampling) to unmarked snakes in the second sampling
was the basis for an estimate; it was obvious that the
snakes' movements prevented a highly accurate census,
and the longer the sampling period the more distorted the
census figure, because previously marked snakes wan-
dered away and were replaced by new ones. Food habits
were studied by palping food items from the stomach up
into the mouth for identification, and comparisons in-
volved male and female snakes, adults versus first-year
young, areas of different habitats and changes over time.
Areas of most Intensive study on Fitch Natural His-
tory Reservation (FNHR) included House Field (10 ha in
the headquarters area sampled from shelters in the 1990s),
and Quarry Field (a 3.36 ha hilltop field on the northern
edge of the reservation). On the adjacent Nelson Environ-
mental Study Area (NESA), study areas included the Elec-
tric Mouse Pens (in the northwestern sector, 9.65 ha
sampled with traps in the 1990s), the Fish Pond Pens (2.6
ha south ofNESA headquarters, sampled with traps in the
1990s), and Plots 4 and 5 in the southeastern part of the
Biotic Succession Area (5.0 ha , sampled with shelters, 1986-
2001).
RESULTS
Color pattern.—Thamnophis sirtalis has a longitudi-
nally striped pattern, and is one of the most brightly col-
ored snakes. There is much variation, both geographic and
individual, in color and pattern, but ontogenetically there
is little change, which involves a brightening from the
rather dull color of the neonate. Between the scales on loose
skin of the dorsolateral area are the colored marks that give
the subspecies its vernacular name "red-sided." These
marks are not always red and are highly variable in size
and color, providing a variety of pattern types. Table 1
shows the relative frequency of nine pattern types in the
local population and shows differences between the sexes.
Actually, individual variation is such that a continuum
might be established among all nine types. The
intersquamal marks are arranged in transverse alternat-
ing series, with the two lower rows and the three upper
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Table 1. Pattern variation in intersquamous marks of dorsolateral area
in a local population of Thamnophis sirtalis parietalis. Numbers are per-
centages of total sample size for each sex (669 males, 1029 females).
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Table 5. Prey eaten by red-sided garter snakes on the FNHR and adjoin-
ing areas and sizes of snake predators. In columns of SVL, the first line
is the obseri'ed range and the second line is the mean ± 1 SE. Measure-
ments in mm.
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aggressive than male counterparts, are somewhat more
likely to have red in the pattern and to respond to con-
frontation with sematic display, whereas males are less
aggressive and more inclined to escape and to seek con-
cealment.
Shine (1991) pointed out that Thamnophis are unusual
among snakes for their marked sexual dimorphism in head
size, with the females having relatively larger heads. Mam-
mals, although too bulky to be ingested by males and
immatures, are eaten regularly by adult females. This di-
etary difference helps to explain how this sexual dimor-
phism is maintained.
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